12th International Symposium on
Operations Research and its
Applications in Engineering,
Technology and Management
(ISORA 2015)

IET Conference Publications 673

Luoyang, China
21 — 24 August 2015

ISBN: 978-1-5108-2122-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2015) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2016)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

GENERALIZED SHOGI AND CHESS ARE CONSTANT-TIME TESTABLE .......ccoiiiiiieec s 1
H. Ito, A. Nagao, Teagun Park

AN EFFICIENT ALGORITHM FOR LINEAR SEMI-INFINITE PROGRAMMING OVER

POSITIVE POLYNOMIALS ...tttk h et b et b e e s b e b e e R b e sb e e b s e b e e ab e s bt e b e e ekt e nbenbeebeesbeenrenreennen 7
Meiling Xu and Zongwei Luo

REPLACEMENT FIRST AND LAST FOR A PARALLEL SYSTEM WITH CONSTANT AND

RANDOM UNITS ... oottt bbbt bt e b e bt e bt eh ekt e b e e b e e h £ e ke e b e e a b e e b e ekt e bt em b e e b e e beeb e et e nbeebesb e e b nbeenes 11
Xufeng Zhao, Cunhua Qian, S. Nakamura, T. Nakagawa
STUDY OF MULTI-VEHICLE ROUTING PROBLEM WITH TIME WINDOW ........ccocciiiiiiiiniiincneeeeceeiens 16

Yufeng Bai, Xiaoguang Zhou, Yuxiang Zhang, Menggu Yang

RESEARCH ON THE TASK ASSIGNMENT PROBLEM OF WAREHOUSE ROBOTS IN THE

SIMART WAREHOUSE ...ttt bbbt b e btk e e e bt e E e e b e e ae e ek e eb e e b e e Re e e bt e b e e bt ebe e b e ebe e bt antenbenreens 24
Zhenping Li, Wenyu Li, Lulu Jiang

A METHOD FOR COMPUTING A SEQUENCE OF CIRCUMSCRIBING POLYGONS AND ITS

AN ALY SIS ettt et e e et e e et e e e e bae e e e tte e e beeeabaeeaa—te e e beeeabbee e e bteeeabaeeaabaeeeabreeeanbeeeabaaeeanres 29
K. Onishi

COMPUTATIONAL COMPLEXITY OF INVERSE WORD SEARCH PROBLEM.........cccccoeviiiiii e 36
H. Ito and S. Seki

POLYNOMIAL-SPACE EXACT ALGORITHM FOR TSP IN DEGREE-5 GRAPHS ........ccccoiiiiec e, 40

N. M. Yunos, A. Shurbevski, H. Nagamochi

A STACKELBERG GAME THEORETIC APPROACH TO COMPETITIVE PRODUCT

PORTFOLIO MANAGEMENT ...ttt sttt et ste et e et essaeesteessteeaeeaseeesseeanseesseeasteeaseeanseeareeeaeesnseanseeanenes 54
Xiaojie Liu, Gang Du, Yi Xia

A METHOD FOR CALCULATING PROBABILITY OF SCORES FOR MEN'S TEAM

COMPETITION IN ARTISTIC GYMNASTICS ..ottt ettt et s e e be e s re e e abe e sar e e steesnbeenbeeereas 61
N. Hirotsu, M. Harada, M. Kano
A METHOD FOR GENERATING COLORINGS OVER GRAPH AUTOMORPHISM.........ccccoiiiiiiiiiiiiec e 65

Fei He and H. Nagamochi
ELECTION OF BEST NINE IN NIPPON PROFESSIONAL BASEBALL BASED ON THE DEA

IVTODEL ...ttt h ekt h bkt e bt e b e bt e h oo H e SR e e R e SR e e E £ SR £ e R e SR £ e AR e AR £ oA R e SR e e R e e R e e Rt e Rt e Rt eR e e b e nRe e e e nbeenrenneenes 77
T.Ueda and H. Amatatsu

THE MULTIPLE KNAPSACK PROBLEM WITH COMPATIBLE BIPARTITE GRAPHS ..., 86
Jianping Li, Weidong Li, Hao Wang

AN INVENTORY ROUTING PROBLEM WITH SOFT TIME WINDOWS.......cccoiiiiiiiise e 93

Zhenping Li, Chongyu Jiang, Lulu Jiang
ANALYSIS OF A MARKOVIAN QUEUE WITH TWO HETEROGENOUS SERVERS AND A

THRESHOLD ASSIGNMENT POLICY .ottt sttt a s e et e e e sneeasteesreaansaesseeanteesneeanseesseeesseennseanns 98
Dequan Yue, Hui Li, Guoxi Zhao, Wuyi Yue

PROJECTION METHOD FOR SUPPORT VECTOR MACHINES WITH INDEFINITE KERNELS. .................. 103
Hao Jiang, Wai-Ki Ching, Yushan Qiu, Xiaoging Cheng

ON CLASSIFICATION OF BIOLOGICAL DATA USING OUTLIER DETECTION ....ccoovviiiiiiiiie e 110

Yushan Qiu, Xiaoging Cheng, Wenpin Hou, Wai-Ki Ching
A MULTIPLE LINEAR REGRESSION MODEL FOR STRUCTURE OF N-LINKED

OLIGOSACCHARIDES. ... bbb bbb b e e b bt e bt b e e b e s b e e b e b e e bt s b et b e e b nr e 117
Xiaoging Cheng, Wai-Ki Ching, Wenpin Hou, K. F. Aoki-Kinoshita
A SIGNALING PATHWAY ANALYSIS METHOD BASED ON INFORMATION DIVERGENCE..................... 124

Hang Wei and Hao-Ran Zheng

AN IMPROVED ALGORITHM FOR THE MACHINE SCHEDULING PROBLEM WITH JOB

DELIVERY COORDINATION ..otttk h ekt b bbb et b bbb et es e 130
Yuzhong Zhang, Qiongyi Zheng, Jianfeng Ren, Long Zhang

EMPLOYING POST-DEA METHOD IN BUDGET MANAGEMENT OF HEALTH CARE

] =L O IO = PP RPRPPPR 136
Xiao-Ya Li

MINING ONLINE PRODUCT REVIEWS TO IDENTIFY CONSUMERS' FINE-GRAINED

CONCERNS . ...ttt e e e e ettt e e s be e e e ettee e e eateeesateeeaabbae e e sbeeeaabeeeeabeseeesbaeeanbeeaaassseeesbeessateeessenaaas 142

Jian Jin and Ping Ji



SUFFICIENT OPTIMAL CONDITIONS FOR UNCONSTRAINED QUADRATIC BINARY

PROBLEIMS . ...ttt bbbt h bt e h b e b e e h e e b e e R b oAb £ e R e e b £ 4R b e A b e 28 e oAb e e Rb e eb e e R et eR e e mb e nbeeheeeb e eabenbeebeebeanean
Liu Liu, Chunli Liu, Qiuling Xie

MELANOCYTIC GLOBULES DETECTION IN SKIN LESION IMAGES
L. A. Nowak, K. Grzesiak-Kopec, M. J. Ogorzaek

ENRICHMENT SET COVER PROBLEM.....ocoiiiiiii et
Yinliang Liu, Xiang-Sun Zhang, Ling-Yun Wu

Author Index





